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(54) DYE-SENSITIZATION TYPE SOLAR BATTERY, ITS MANUFACTURING METHOD AND PORTABLE EQUIPMENT USING 
THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide dye-sensitization type solar battery 
which has a high photoelectric conversion efficiency, which is lightweight 
and has a flexibility. 

SOLUTION: Sintering of a semiconductor layer 4 is performed on the 
surface of a sacrificial board 1 1 of a high thermal resistance, and an 
electrically conductive layer 2 and a supporting board 4 are formed on the 
surface of a semiconductor layer 4 afterwards, and by laminating obtained 
laminated material and counter circuit board 10 in which a counter 
electrode 5 is formed via a charge transport layer 3, plastic and the like 
that have lower heat-resistance can be used for the supporting board 4, 
and it is possible to aim at realizing light- weight dye-sensitization type 
solar battery. In addition, since impurities in semiconductor layer 4 is 
concentrated on the supporting board side, impurity concentration at the 
counter electrode side of semiconductor layer 4 is lowered, and it becomes 
possible to improve photoelectric conversion efficiency. 
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(54) t^wo'Siw &atttda£*dftw&. *ow^m&&T}z.n*m^ii!mm*m 



(57) ii (iiofrw^; 2J*i*i& 

Lfcttl6)£*E IjO t ^SStfiHIB 3 Srfl-L T8J5 

£ &»ii0£*l«a3&C!>8S1b£B«C£: 
a<T?£S. *fc. ^S?<*JB4tt>©T>eftA<Sl#»fiflllc 
iB»**t*fc«>, •*JSt*®4CD«|SjSffifi!)<0^ti6fejlS 



(a) 




(o) 



tfjEfl.a>5*>. l»f h^-S®SS 1 ©SSSBISSSH 
HiJSEiSSttBfcWRSII^ IiJSB18*i3«*:tfJEfl.»o 

2 ass? se^-r sssiaa&B ft s t . 

«1MHEJtl='><F < ^ *»liJlE¥S<*B ft H*fiW 
fi!fE#8JttB ft* LTtfJlBSftS&Sft^fS-*"* 1 ^ * 

<»sn cosfiftesj-f s*ss<*Bfc* 

sjse¥sj**b fc «t tf liiKSSB ft izft-t &%ft&1&.£-* 
s^fc.fctfiEa.ro?-^ tt#a>*2©*«fttaai"*"*« 

?5«li£Bi:. 

ffrlE¥8J*B i: t?fIIESStfl2IB o I^ES 

tttt*«± l=f*SE¥ig«:B fc * tfft 9 SB ft H^-*" * X 
l«E«1±a£8i-tlcflJlB¥i9<*B fc* tf S SB ft* L T3: 

fi!SB«i±£8iftf&£-r sigt s*tsc t ft*$«i:-r 

KtiJSEigSJBft x tf * *->*;wfc£:*-tf *> - ^ ftfttSfc 
ft. 

HiJSE^SttiB te «fc tf ffllESSB ft XlfT 4 t . 

ISIIBfeiUfctgttiBBStU lWE*IS»l=*-9-C*£Lfc 
STRtfJETKD^ flfe^©S2(0S^SIfl2i-r«)S^ 

13 lE*3Jt*JS t T-UISESfilil&B ft ft** * «fc o KiES 



maw ttm t$ * tf *je« sjb ft *x t . 
s^RtfiEft©?*.* «i*a>S2«)BSft«aa+*B« 

«!2IBt> „ M 
«FE*«*Ji t "CtMB«HM*« ***** * 3 IcBft 

-r asst ft«-r*fe*«BS*Piaaii=fe^- 

UlfES?S«l&Bli. ttBWWI*S*tf*K*SM*ll*& 

us**!?] «fl.**u 4oc©ansBPe*ss 

JUDO*. i\^*t4v-*©«lO«**f5»'*"* J W»* 

iiiffiiig»Bic*o-ce«*tvfc«iffiS5i ©ssftifca 

*HE*aHM *S * tf *E«MM ft3£*f . 

S^atfjEfl.03^*.. ft*©* 2 ©MS 
tflSBt. 

«USE*S*B •etillES^ttiaiB ft *1W * * ^> MI 
**u ftlSESS«I^B^&*te*ti*«2<0SS** B 

t^sat ft«-r*fe*«ffis*»a*i=J3^« 
miessib i*«iffiffl7iw»i-A y at?»fi-e fc * - fc * 

Zt&fttSit -t SSS*JS 5 TbS 7 <75tN-rHAM-IEK<Dfe 
[IS*JS9l »*«8l=IBttO!>ft***fi*»«*** 



[OOO l ) 

si. *<D«a*acJ3*tf=*i*ffl^fc**»«» ,::Mr 
«. 

[0 0 O 2] 

[«£*roftffi] -ftftic SB^*S*B5®l-fe*ftS^ 
*^fcSffiftflBt>fc*«JSS*»Sjl!llc(*. fcir^li^ 
B3¥l - 2 2 O 3 8 0^«l=fEa$*t*«fc J 5l-aiSl : f- 
*co^SBt<b«a fttttt? * c fc 1= * y » 
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2M*«*KSi5 

[0 0 0 3] ^C,:Hfc3ffc<b^SJfe(iKlTa)ja^$^-Ct!l 
ifcli**^jtH~&B;}¥8Jtt;R^S^£Srt-. 

miiss wis* b * y * y sat s -c * * 
urn***. . 

[0 0 0 4] c©*^i=L-c»6*tfc*««a«**»* 

[0 0 0 5] c<D*B«ai*«Wfc***«»** 

$fc£lC4 5 O c CKUi<0}iaiftXli36 < i&S'Cfo^t:y>fflO 
S£ffi(±4 5 0«Ctt-t«>Htttt*»'3#9 

mmtz»i&t*z.timmfcib* »««»i=»b** 

[0 0 0 6] 

[S£BJDb<fi?ftL.«fc3£:t£i£II] ±ELfc*9l=. 

[0007] *5EB^B:C(D * o ummz&frX&i<ixtz 
*o-cfcy. JteBEBaXMUfc* Hflfc. E*iM*B» 

S*B. *&l=ttC*i*ffl^*:«*»*»*««+* = 
[OO 0 8] 

J*U 5tfig«lc*oTibiS**vf=S : ffc<fc^iEna> ; 5 

l%r*t*-*®«i«>«***E*BEI=eE"*"* 
¥3(*Jg£:. BEBE*Bi:fl>ini=. WES^fc*tfIE 
ft 05 5 ^flMSCDB 2 OSS £ est £ S^ISe!® 

^-ssffifc. «fiw«jift*tfiiE«a«>**<fc*- 
i£S#iB£»j£t£**s#ifci£x*i£:, we*sj#ib £ 



[0 0 0 9]*f:« **WI<©fe««BH*»«*«>W» 
*EI*. aBI=ft»*B»l« *HUHI=*"9-CBEfe» 
ftNf.f&^-taS^fc.fctfiETtCJo*. t^H*»-*«>» 

KDBWSEB* BE*»*BI=*o"C 

e**;h.t=BEBi«>E«*BB**»BBfc. we* 

SttJ8fc*i;WESSH£X#t*>£ft sffifc * ®Efe 

JSfc, WE*St*B^WBS?5lil£IS*i*fct* J: ? 
|=BB**u WEBfiliiiSB**^**** 1 * 25820 
S??£ifc3t *fi«BBS*«B*«>B 
B*ftlcBtvC, «tt*«uti::«E*»*BB*tf*» 
BBSEE****** liJE«1±a«i-tl=«tE*Si*H 

[0010] BBBBB»l*x«l*» BE*»*BEB 
|cWE3?SH £i tf* £ it * C A<»* L. 

[ooi i] BEEttBBI*. pHattB«fct* = fc*< 
[OO 1 2] *«B^(DS1 ©fe5ft«ISS*PgSjfeli. « 

Bt**»*Bfc. WE*3?*HI=«fco-cesS**tfcW 
EBi<DB«*BB**BBBfc* MWWMfi** 

ebbbb ajsfeSK&ttsie 

*4u *|fi*B»l=*oTBBL*:BTO«HW>* 

tt*©B2©B«*i«5tt-aB«Ba*Bfc» we* 
sttBfc -ewEseifiaya seiw * * o kbe* *u 

ttE««mauB**6«wfc**»'* s,t 2 
a*:^^t*fe*«»Bsa*»saii=fc^' eb*b* 

y WEBfi«Ji*H«<Z>EB* < <* , ' xC * 
t*. ^ 

[OOI 3] *»MO»2fl!>fc«*i*H*»«* tt ' * 

ESi©s«*mat*»sHfc^ WE*S*Bfc*y 

ttEW«B*3£*t*St»»*fc- WEfe*l=«teES 

ffe^OT«2<DS^^*li^t«»S?5«lMHi:» WE* 
^{*:JS t "C WESSIflSiJS $}ft«t * *■ o l=ES* ti» 

WES«iaaE*&«ia*ft*»2 «>««***r4« 

i^Bli. WESSISfc«feU : WE*St*H*^Rf«*^«' 

[ooi 4] 3 ©feawtBffl*"** 1 ** 18 
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*w>*-7j<osn coshes?-* s^ssttst. 

ifeLfcS^&tfiETia)?^ ffcfrO!>35 2 

552 roSgJ*St £*T*-SfeiSH8S2!*l!S 

[0 0 15] *SEW<&fesfcifiB£!*PlS;&l::ffll.^tillE 
[0 0 16] **B^a>«»ffltSSItt. f>e?9**?* 

[ooi 7] -ffc^*,, *5sw©femi8su*rasa!ro 

Sit*,*!*. *S{*B£fl$J*Lfc&lc3m3£«£H?J*-r 

[0 0 18] *a>*££. ¥S*lfRlr*l£<St«-e$<t^ 
<b £0 * c t *< pjfillz >tt 

[OOI 9] *S«:H<DS«ii:«|Sl-r-5®0¥a 
[0 0 2 0] ££1^ ^56B^SC,(i, #S?#;gl>j£B#<7> 

[002 1 ] Silj*Lfc<fc5l=LTSif?-S±:. * 

^ *(Sl J: * -B- -6 C t A<Pieil= <f 
[0022] *e,lcS?S)S^i|iiS»:<B±lcxe^+v + 

&&ULX< Stable. eS#(7)^5T?0>SiS0>«§*<S 
^AMcff^n. 3tS5EJftJ»^^|£]±*-ti-€)Ci:A<Rlfi|lc 



[O O 2 3] 

i&Bjwmmmf&mi kit. 0e$#kiu 

[0 0 2 4] 011=. **^<0feSftl8SS*figSifefl>- 

[oo25]Hi i=^fe*J9ss!*Pis*i4, amji± 

fc £nt*A^ $#8?#B 4 <fc tf*8J(*JB 4 <D«HF18 
SSI 1 §®ICtt|S]£«5£©,£LfcSJa#fc£. 39 

[0 0 2 6] €3tl::*tLTEiiS3fc£ISat-f St. feiH* 
c>S«r (S^fc^tflEfl.) tf&ifeU Sil <DS35 (CO) 

ig^iis^) ii^*e4$^Lr^sjB2^Biyai* 

ttS. --ft. fe3tJ^f»fS£L*=5i2<D3S (C0>ii£li 
IE*.) liS^ia^JSS+oaOSA^S-T-^gl+Blo-C 
*fa**i, S^ifcofcaos&ii^iHbLfcttgre** 

[0 0 2 7] Jfclc, E2|c**B^<ofe3Si9®li*raS* 

[0 0 2 8] *f«ttSfil 1 tmmi. (02 a) „ C 
CD«t±a£«1 1 ±X'*2!.#.lB4i1&fiL-fZ> (1212 b) . 
*SS#S4£35«fc5l=3SSJS2$JBjaL (02 c). 
*?,l=*©iSSH2±|c^3&S?S?$ffi^-C3t}#3Sffil £ 
®5£-*-£ (02 d) . JftlcX'y^vyftifflXfc^W^ 
fc£Ott:blc££&gMfc*5£$m*T*S?tt:H4 
1 Jtr^f$SLfc& (02e) . #8M*JS4 

SESicfeat^tts*-**. *c,i=«ifij3t«i oasi=» 
&B3 (02 g ) . 

[0 0 2 9] IUTI=*y8lffll=KWt5. 

[0 0 3 0] *«§lfll=«*«a««1 114, fijg 

So 

[oo3i] co>«ttSffii i is^irinsft^^ 

t;us -0A<fif©»taffi<bfe-V>^bfe)5f t\ u s 
•5. Hj»tt$*-^*/^U^«5ffil=&a»ffi^JB 
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[0 0 3 2] CODfc&Sfcl 1 -tlC^SJttSSJBSJ&J* 

n mmtto*si.*#n £ am* a c t t-s*£»» s -e- 
ffiffi. *r/*;u3?a>£&&K8Hb«a, fcSiMis r t i 

O s% BaTiO,. C a T i Ojfcfc'O^O •< h 

X-**. tt\~mt?-*> (T i o 2 ) I*. 

©isstt x t t^e ;u ^ 7 -c t */= *i f> *sa*a t 7 

#JB<&J*£teO. 1pm~10 0^mgg|:t*lliJ: 

£»3dSS;M£T-*-SS:h.j!><fc$. *fc*TU*<Pi5. tbS 
Effl£*£<U fe3St©tt«T-£S®S£**< fa- 
ir ft<»*Ll\, 
[0 0 3 3] *8M*B 4 LTfi. CVD« 

* MbL» 5?9HaiSHPX£ y 

^-XKD'2«fc«fcU:te«*«[»IiltiySL-Cta 

^l^i:Lr(*itils<D^^5a^btet»**fflt^^.ft^y 

l^*a&a<b^fe$S«tLfcV;u>r;uaT-S4tl^RfSI 
n I2il<b«j*igtt8Ha^a>g®fS<Z>. S«<0SI5ffi 

fsictt-tsib (7^^5799-) 4«2oa±, <ty 

»*L<lil ooiaxi:fcS*-plca*a>6<a£L<. 
a#1 5 0°C~8 O O°CSS0)jSgEJ«T% O. 5hr~ 
8 h rt§K<Z>*0f&£4TX.(*«J:l\. 

[0 0 3 4] C©*?Cl,tSb*lfc*5»;l54(t)«|S| 



•5Ci:A<-C-*. «(S)S«i:«)4fV-y^S-S<b-r 

[oo3 5] rau iaa<7)*ist*;isro» 

fiA<«JS$tt*Cl4:^S6SLfc. *8J<*IS4l::tt*-r* 
fem<7>St4. &&*Sj&<¥8St*B4 0>#l»)Stt2«||c£ 

<«»^-«.«iaii-*«>fcA. ^s*H4<o^isisa2« 

|c^J$«55c5SA<jlA-r* t&mt ¥3?i*H 4 1 05 BIOS 

T-TS. #&flJlcS53£igtt;JS4|::fctvc 
14. *Stt:JS4a>«|S)Sa2iaiII=:^:aSj5E5ftfi6 < «3S* 

[0 0 3 6] 3l8S£#8M*JB4_tK3?SJ3 2£it£»5W 

#*4£3ttt-f£-fcA<»*L.<» 64<b:*X (SnO } . 
Zt-vmtfF— ?**lfc*>0!>4,$t?) . I TO (I n-S 
n-O) fcSlMiA I £ K— ZfLtzmtm.®Ui?<J>&K 

mtto. fesiMii8*l±£^£i£B<BlS#-a>Au. p 
t % A g> cu, a i u ifo&mtwm-sititT-ibZ. z. 

<J>£o\z. 2Wt±i:«Stt^#lSL-C. attO. OOl 
M m~3/imfIgCO&l»l::fl2jaSit*. *fc. SW^S 

[0 0 3 7] ;:©,fc^i=LT£fLttttro*ie**JB£SK 

[0038] MiS)SS5i=«ffl-r€>«i<o*Js^js 
4fc*o:«sjs2roB(±. asatsi i®±ic^ja**t 

3 -^sisjsffi 5 u a t m*iLT ?>*t zExoftm ^ssas-tb 

[0 0 3 9] *fc. ttJaTL^-r^^H^^i:^— 
<f^iSt*JS4(0±lcS?S)S2*^)a-r€)fcif>. £-f¥3J 
ft=iS4<©^*fflTLrtgP^SS«*4A^fiE**v(ii:to. -V>*< 
T*iS*)B4$a-5K"CVS-bl=^fi!c*tiS. CCDtSS: 
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S ; f*<IETltR*S£-*-SG>£ IS.it U BXy tb£:h.S 
[0 0 4 0] *P>|C. #£#H4£H*|£-!r€>fctt&*fcC 

c ft L f= If T? * fc *K aS^Mlc^SSttaia?- 

t *— iK&s e^A<ec y * y , nswcix y tn $ 

a Lfc* a l-¥iS<*J3 4 SMLfcilc^SH 2 * f&f£ 

2^«SiS-^StgScor B Hc®©S^tt$j$- 3 /i«lcS> ivb 
* S"x tf * * •> * ;udtS*i<fi c y *>-f < # y , *<dis 

ascDB^i4^^t>icec y •*>-*-<■*- a tabids s»s 

A0»L'EPA<f>iT i 5t*e.l=M*Ll^ ffSKttl oo 
tfcLt. *y'»*L<tt1 5 0t£Lt©ig&T:i«SJB2 

DSBi«*<Bey2t-3-C^*A^*5*M±. #ffi<7>T EM&g 
£ft -5 c ii Xf&'£-t S - fc *< Rlin* fc 
[004 1] ±SEO><fc-5l::#3SttJ84|::SSSJB2 

*<-®a y a>ofc*«i it £ ^ne-r a c t iz «fc y = 

£T-3fcS£»8i*A<Ktt&ftS;:fc*<fc]&x-3fc. -?Ut> 
*>. fi£*<0^TttiSSJg2<D*SSft:)B4«)li3pc,-C'fc 
U. A#LT£fc*Pl#f;tfaSt£ftScfcjEf< nSBUb 
fc¥3?<*Jg^fcA*fLT^<. f$#i4il O 

5cfc*<£lVfctol=&&&^£JKto£ft/ c cj^ofc. LA* 
Lfc*<e>. |il3iLfc*a-e^S®2A<-gpiti^tt:)S4© 

afcfflTirtSPi-Ayii^jKi&jKja-c^^fc, ss^sk 
fa t n s^bfe^i?{*s«js wra v as* l t * tzxmot 

LTjfeSg&J&igfcKibScfcA^S. C<D<fc5fcC 
t$-#lS-ret. 2? SB 2 <D*&&® 4 ©JOTSScDEia 



A<3ia-t. *y»£L<tt5ia±lc&5fc_tIE 

©#jm3»m*<SL<B5<fcyg£L(,\ 

*atffiJh fc *lEtyj<D¥3S«:JB 4 ±lcpj CRS*£l*igf«33 
SB?£*fdl*1*\ ^O^b^Wlc®SH4^5S«$-B-. 
I C P«l5t»«f/«fif(0SSM'&#ai=«tyi5SJa4$© 

£G>ttfc8?SJ84<D&gE. fc<fctf¥3?ttJB4(DJF*3&fl. 
if £ ffl ivcttftlc J: y #tf>5 c fc 1 RlffiT? fc 3. 
[0042] KLt<B«}: ? fc*&-e»14Sffi-tl::¥J5tt:J8 

2 fc £«*j«Lfc&* ussicfcrasj&ostfts 

«l fcLTfiUB-*" ffi^tf'J fc-SL> 

I**-./ h"?u;*Jtcfc*<0*&£^rSWigSKJbl=m* 

[0043] 3Cft2£ffi1 tLtli. J&ja**tSfelSSi«e 

^ u & * t wt? fctitftticfas * ti & t* 
S3tttr ;u 5 -ru £<Dm®ttn * s im*# y x ^ u 

If ?>*t*. 

[0 0 4 4] «fl=±2l!a>^T?li. *««:H4K^03 

#*4*<teJfl-T?€r<E>*J£*<fcy. Cft(cJ:yfemiS9ffi2!* 
<f*o £f=. «SJB2±|ciS«S&tta> : C^— v>?fy 

[oo 4 5] ;«53£«i ^«SS2±|cHStfc(ft. x 

v *><? j t>m&& : £mi*x*&&ja 4 ts?sH 2 ^ am 

S«1 1 ©«Si:iJi««:JS4J3J:ViSSB2*«|^-r* 

*4x*. ttil. BJSl. SSBS. ^o8, /t? h;ux>^;u 
*>K*fc*C0*tS. J3J:u:*ffi<b^-hy^A 

[OO 4 6] ««K«£K!£U 3£»»«1 1±|CS?S 
B2 t#^tt:B4A^fifc**ty = |fi)S»:A<SC,ftfc»tt. 

[0 0 4 7] *^S?tt:JS4lcBlfi3tirR6»$ftS^33 

7xf!g3t<fi:<7)RB«3t$©ilXLaettgBIC)Jty. -tOrtfiS 
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ICS^ t lEfl. i&f&t i> t co ft €>tffflclBS 2 *ifti% 

S^$S«l^«fc<aA-rSfc*>l=li. IfgfeSSjCOLUMO 

S. E&^ttftfclBJgSttftl^ =M-£=ffifc50fi 
KSftifcoiHb^* >£®<Z>*i*a£fc*S£*Jfi&ft®ma£ 

[0 0 4 8] 3iis#ra4a®icfeifc£tts£-t*s;fra5 

(4, fe5ft£&#Lfc>Si!§ft;SJS£JB*U CCD 

5SaE$*«<*JS4|ca^Lf=y. fe^tMiS^+lc^iS 
t*JB 4 £ 'AfR-T S c -T^SttB 4 SffilcfeStfciR*;*? 
*» *CD&^»jS#£JSia£-t*SC£:T% #£»:|8 4|c 

[0 0 4 9] Sfitfi&JSfcLTIijSi*. Sfit^tt: (^U 

fcS. -<t>5SttttfitLttt, aO<b«5, ft<b&. 

TCNQg{*fti:£#i?Sfl?H&;SL SSS . 
y 7* u iMNmi»M^ MMtU 7^ 'J D— h 'J ;us§ 
3?<*fti:£^ h'J LTS8m58iaE££a£li-fc 

sniu<jiii*&*i&. l < isresiM*** 

ftfc'tSSSn?*. 4l57^n->7-X ^'JU>f h7 
D5->T/4r/ S?/* >ftfc^DS<b&»iS«;fti:CD*Sa 
■^Ag* (Alq3) . v7sX tK' J tf d— ju, tK'JT- 

y>» ?Ky 7i=.u>t;— ui/ftt'cDT^^^rxjss 

^HR-tr^S-y^^^y (^vftlf-yi 5 
<•<— 9— fcftS&^£ttLTraRI£iiiWLTSEEU S 

& & £ a a-t s f= »<on £ si u r s m £ * ->stB§ft 

Ji<*Mlcft4lLT£An£&Jl:L-C4iJ:l*. @<*£ft?SC 



5. 

[0 0 5 0] *}l2)S«5tLTIi. e&*>£. JSftfCD 
S^I5»«C0tes ffl^7A>5-^Aftfc*<D£R*m, * 
c,lci±5t&a>8Hb*XA?> I TOftifCDai83SStt*t8;t>< 
S^filT-fc*. ftttCDJSBta^b, fftt^tt&tfKXA 
1=*}* S<b^MS?5£t4£ ^IS-T* 4: ftftBtt****** 

[0051] CCDJ:5ICLT»P,*tfcfe*«JSS*iaS 

mt*ZtzMz % &*CD*ISS^fcSiftyilSfrO:<r5 
*cDmS«ffc^Dft^S£ft/**A'£#*&-C:£S. £fc* 
•J"?XT-y<7 7>-< n,J*±.\ztetfL-ti>Z. t T?tt3fel=ft 
lttc9M^8te*l«S*£lS«-e5*S. c<D,*:?ftt# 
fii^PHS *>i*?!?Sii. P D Aft H©«*«ffl4S^ft 
f»*tSSla)Sfii: LTJBO*>i:SfiCDii&io£RI5 <"Ci: 

S£f=f*ELg^±ai::;fcPi3a!Hz;u£ffl*&t?cfc4, 

8#?x*>B*ttaauft:tf?x. »«ss<7>a^fiffti:i= 
^a4ix6<*telcSitfi<b-e# 

[0 0 5 2] J:SE«»«SIG)-eilt LTI2 3lcfll*SlS 

[00 53] E3|Z^«fc5lC. «»S|3nSl 305ffl 

^SiiOffiffl^lCffiffliScO^ft i: 1= «»: o TAffiSJfi'vOT 
itBg^*<tt If f>*t* C t A<ft t^. 

[OO 54] 

[Ht&0>|] ^ffi^l 

¥^-*&g*<3 O n mCDSBttS^b^* >(7t>- 
-b*)t»* (B*I7P i/Jl4tSP 2 5) 12gStt*4 
ml, 7-bf;i<7-bh>o. 4ml tttl:I8U * 
e,l=#SSttffl (F I u k attfiTriton XtOO) 

[0055] 1 Opm<07;US— ^AJSA^ C>ft *«tt2E 
«*iiffiU. Si30^m, (*)ffifl-t2cX<a2. 2cmx 
S2. 2 emOftttOX^—- 1»— ^«a3£ffi±ICj3*. 

[oo 5 6] ^S^fc^— ^ h£ K?-<-\'--ce:»* 

•t±fc&. Smi?HfvT. SS4 5 0 e CX3 0»Ba^«ka 
i&ff oTIf* 2 ^mCOK<b^^ XT"*-*— -tf)A*C>ftS 

[0057] ^C,tlfc^S?tt:JSa®l=7--/mK-^'Lfc 
Sn0 2 f^/<-/^i|:J:oT1 O O nmlfiJSLJgSiBS 
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[0 0 5 8] C<DISS®±|CX7f^>&fl§ (&<bvx;u 
xtK^v4±SE P 828 log. HSr<b^4iS-9->x-< Ksi-1 

00 (X^U>^iJa-;U?gjS) 1g) 

LT> t^Ux— (pes) ? < ;uAj^£># $ 
3E»at«£EBU 1 2 0^3 0#jbQj$Lf££L*:« 
[0059] z<D±olzLTn*frtc&®&<D&&&15i 
*iR^S*^a^^«:^xv^>^ia$fflLNT5»Bax 

*X?7?*-li1 500T?fcofco ^^X^T^* 

[0 0 6 0] ^IC^-tfXC-fV^^vT^-H-N, 
N-tfX (2, 2'-ye'J^-4, 4* -S;*JI,#> 
S) -;Uf-^A(2)Z*|0ft) (feSfcA) 03X10 
^MfcRx*,/-^,^ (S£&8 0°C) |C4MBI9ai 

[006 1 ] Kfa^&t LT&&£B:mzttmZi£tz I 

aAPSSLTXTK^^^-eS^TSSLfco i&A 
n^t>«fed^b^ hv^Dtf;UT>^E-OAO. 5M, £ 
02NU tS&lSB'SmO. O3M07 

[0 0 6 2] ^SL/c*pgS*-b;Ufcaftt*Pi*^ 1 o 
0 mW/ c m 2 gt^S* L T^ptSSaS!!^*^ 
tf>/ctC53tSaiiftS!j^1 2. 5%*<»&*tfc. ^0> 

fclSSL SattiftliSOppmTfcofcOlC^LttfiS 
a«lScBtti&te 5 p pm<ttt|S]a«flJS®ttifi(&a— 

[0 0 6 3] ca>*3lcLT»6*tfc*PMia-fciKi 7 

Sffi^pga;6<7)5 0%SST*fcofco 

[O 0 6 4] §lte^2 
«mg»0. 2/imCD7K~^XT^S^»K±fC^mS 
=3— f-f>ya (11/^3- ->^th©F0x-1 5) £ 
tS*tSigl^T4 5 0^3 0#«j«U 

[oo6 5] ca>«ttJME±i:: % Sffitti fc£<n«i:: 

[0 0 6 6] *0)&^ 4<K>yv&*%fcX'5ttffiXyT 
•V <7 36 ffi ± I C v X ^ * X 7 36 * h> t£ & n £ * Jg £ 



77?*-tt1 500T*ofc, 77^77^^- 
[0 0 6 7] C<Z)*S<*HS®ICSJ6«1 fcHttlCLT 

[oo6 8] »ftaatLTe**aB5ic(***-frfc^ 

^hWso0 2 JB£J&j*Lfc^Jx-xA^;u*> 

^JUO. 5M. cfc5<b*U^A0. 02M. 3^0. 

[0 0 6 9] &£*Vfr*fflSfc*;u£|IS6«1 
L T J: ^ X^Z -7 
SSSSS^fco 3fe«fcflUft*H:l 2. 5%. 

*>»H*ttSaf*ifiT5 4 5 p p m. ttffiSafilS 
65tti&T:4 p p mTrfcofco 

[0 0 7 0] c<D*5fcLT»6ttfc*PMia-b;utt:7 

[007 i ] mmm3 

«ttJHEttt«ntX!/f>if!»iSi5HNaOH*j» 

[0 0 7 2] H!ifiCT4 
IN (Sl/^a-z>yttfiFOx-1 5) £^g£ 

ts^SitiT4 5 o°cr- 3 oaftALWttxceftjft 

[0 0 7 3] ca>*9lcLTf»fc«MttMK±lc* SIMIM 

i -em**:** -raa^t^^ h£»£ 30^ 

•^S^iaT, S£4 5 0^3 0#ra&*aJI£iTO 

[OO 7 4] ¥«{*J|±|C*£a/{y»|cj:9T1 0 0 
nm«JRL««Jie]i*J*L*:. 

[0075] d<DsajBaa5icsiiiB«i tBcx#*^ 

[OO7 6]f0l 4%^t/»*»«T?5»n!JX^^ 

>^"r«cfc-e«ttat«s«yjit. «s«ft*T*y 

fco C(Dnl|i|i^aaa)^^^X^T^^-(i1 5 0 
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[0 0 7 7] *|C HJX(-f VftvTt h)-;Uir-0 
A(ll)-2, 2 4 ;6'2 "-f jUf'Jv^-^ 
4\ 4" - h'J*;U7P>K (fetB) «U;3x 
1 0" 4 W»«x^y-;U?g;*a[ (j££«80°C) |c4ttffl 

[0 0 7 8] fctftSSSfc LTtfM nmSOfi^£i®lC 
(431* f fcKS6 O O n m®7 K-?S n O 2 

[0079] '&h>iitzxm^fk±)v£nmmi tmmz 
gfi$ia-<yco foes, 2.0%. 

>8SSl*S«ttiTc:2 o p pm N ttftSSfifia 
©WjSI: 6 p p m-Cftofco 
[0 0 8 0] CCD^^lcLT^^^ttr^STtH-b^li^ 

&&XM^$XD 5 0 %H&Tr fc o tz 0 

[008 1 ] mfcms 

1 4nm0f$z7 iyt$ — tf) fflfttt* 
5gl«2 1ml £ta;lT+#lC«#L7cfc£. #U 

[008 2] ¥i$liTlg0. 2 ^m<Bfcfc*ffl?l£&0 4 x 
vt«Lfco 

[0 0 8 3] ^^^fc^Sfe^^ K^<V-T-«:ift$^ 

ftotg* 2 pmO)^^^ XT:*-*— tf)j£^t>#5 n 
[0 0 8 4] f<7>&. LTT*U;u£ffi£ffi 

[0 0 8 5] C<7>|fil5<*COttta^«*4%^^S7K?S^ 

{*jsa>^:?*x:77£*— 1*1 5 oot-fco/: 0 5:7* 
A?7^ &«<D&fS®ffilc**-f 6. gSfc&^S 

[opes] ^ffi{^4£^«<&&Ji£t£L. 

[00 8 7] ft*fttc*pasft*;u£llffi#M £f5}#i:: 
Lt5tS^a«l$fc<fc^-7Xf^-7(7)*-^>^ 
©SSIS^tro fa)^^ 2. 9%. 



*-^>>ssnissMt 4 o p p in. ttftsaws 

[Sttifr"*: 5 p p mtrfeotco 
[OO 8 8] ^<D£?\ZLT'ia±tLtzXm^%l'bMZ7 
Is* is -J)VT: fe U SStttt3fcaiw cfc o T fifc L tz 153 A 

[0089] mfoW 6 

^^ffi^ftot=i:c:^l#*>aii-«©lcfcot:i ooaffl 

[0 0 9 0] 31^09 7 
/Bl>TJS2 3 O nmOT;^- ^ABH€J&J&Lfc« 7 

[009 1] *lc. WV K£B«i:L 
•C*o*^»^^ y ft £*tfct8*#f*&;8£ 2 3 o^cDE 

g-c 8 #wmMmi.'& h>titzmt^$ 

*;u^A*£*]JBLT&:fcU $£Jft^-frfcftlC4 5 0°C 

^3o^rar;u=f>mat^T*sftfflis^ftcv »4£&«± 

[0 0 9 3] ^CCCD^»:JS^ja**ifc«a3£ffiS 
RFA/^*ggO>Jl2E5 L «V>/*— I TO*-**; 
h(C^rS]$-ti:TISSL. £M£;£££2 oo°cicAaSfeL* 

^C,7Jl/^^0. 8Pa % 1 0 OWOttl^ll?2^ra 

O*=o 

[0094] c^sJSicx^i/^a>m*«$^ifflL 
r^'j*-7p^-h^t><c^a:i*3Sffi*B5eL. ***** 

[00 9 5] tef&ztitz*&ftmo : 7?**yTV*- 

[0 0 9 6] £/r»T®£ T EM|C£yfiSLfc*Sm. S 

JSlcifiiMMlctSSSSttf* ( l TO) <D&&tttfU*SZti 

[0 0 9 7] ^tr. SS/SO^fr®ai*X:0 J 7 7*^7 
T 5 $ -ZSLTOs^AX^Ltzo 
7^^Jb-C^4$0)^"C^§!L/cf5:* O. 7,im<7>l 
TOKir±fiESHt^*>-b^^fi£L/i:f5:*0. 7 M m© 
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t^Sn (*X) ©BKfcttBLTfiofc. 

-1**3**3. 2"Cfc4CtA<«Mtfc. 
[oo9 8]*l:> cco#3J#J5A<H2l*£ 

WVftWth) -N. N" (2. 2- 

(2) -**0B3fe5?l£;ft&4. 5X1 O" 4 mo I /it: 

x ^ ,/ -;n=fg« s -frfc jSiai^ast l s erases uta 

£•£■1. 5 x 1 O" 7 mo I /c m ffcofc. 
[0 0 9 9] B4 7 O nm05S4»Rfr5>ft5JlflSS 
* Bf& L 'J x— 7- 1^7. ;U* >* x S> tl *>tt iSlSffi * 2 

[oi oo] 5i*ta*s»aaAfl.*^a , ^bTr 

□ e^^-^Ao. 5H. aOfcrt'J^AO. 02 
a^fO. 0 3M©7-bh-h'J/K glBiX^U> 

[0101] ccDfeBBBSfcBBBK**'^ 1 '* 
«>tt«*«**W«B«8 ow/em'uSBWLTifeB 

[0 10 2] JttfcW 

CftfrOB CB* »* LfcBfclHfc** >*2**B £§H 

»BBfi*»«»* ftta Lfc. 

[0 1 03] COftfcitBHttlWft®***!**** 
[0 1 O 4] *fci&SHfcBSH«>»B*WB TEM|: 

^ * t= i+omig-x? * ^ t jWW *=• 

[01 05] 8 
S«flC«fclJ^S**lfc*afl.S6<2 5 Onmro^USTJU 

^asFox-i 5> g^.e>a— hft-c**u 

Lfct£T;u=f>#@§Ub3 0O°CT?3OH-&Ji£L» ! &a 
[O 1 0 6] spi^eS2 5nm<7)i4<b^$>t»* 

JtttS? (Triton X100) fc7K$*Qx"C* S>IC;E«£*£ 



X4I-C 4 o o*CT- 2 *n**L 6*<b^* 

cvottanic-itvhu. cvDSc*iB^T*«a«2 
2 o°c-e¥3f#JB0>±i~B*°- 6(i»®7';»iK- 
?LfeB<b**BB*B 1IIH4: LT»l*Lfc. 
[0 1 0 8] CVDBB*&*yBU ©SH-tlCX7t? 

*5/5R»«JWC*«J * * * 'J H««>*»** 
£H5tLfcCD*, i£8iO. 3M*BX4>C9Bl. a* 
fca-T-r L*£LT*1#»B* 

[oi o9] 5i*«*«*fe»fcl-"C«>BB«>fc* B * 
**x* /-JU=»* *• x i o" 4 mo l/l -CSWLfc 

Voi i oi 6*©«wa**©a»**&**> fctc 

?>j3j;-£3. 6 x 1 O - * mo I /cm Trfeofc. 

[oi 1 1] #u*— KBa>«*i»«**tti" 

»B*4v tcicBfcBBBBBBB^B****** 

**l**lO. 4MtO. 0 5Mj3»**lt=Sft?j«£5£A. 

*BBH*»«**»fc» 

[0 112] *l=£B«i tfS«»*ftt=®*»«* 

loTl 31 WBfcTEMBBfcJ^BBBt* 

Cktf*«4*lt. C*l*EPMAI=J:y*BLfcfcC 
#SM*;Ji©B«B«-C-f >5?*>^«>^-f ***** 
tl iS«H4<#BI*B©rt»CA«!>aA/-C^* = fc**« 
B-C*fc. B*B*«BUfcfc = »*** > 

— tf«B«*L"CB«- z.H>Tlr9— b 

co^jit: s n OjsSHSOBHb^* XUT-cD^ 7^X7 r 
[O 1 1 4] ^66^9 
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h£&*BU et»L*:tfc. 5 0 0°CT-3 0#tej£Lf=. 

u ^H, a _- :/ /fttSFox-i5) =&xe>3— h^ic*y 
T^=r>*B**-C3bo , te"e4 0»iBitt»9 

[0 115] ^5»>T-h7-f V^a^vKtv 

35 B *CD;1£53;-at * SIT U T Jj07K#8? $ ft fe 

S r T i o'A^fiJtL-CL^^-fc^SiS-C-^fc. 

[0 116] ttfc»U±3£«£ 

L. HtfiGfll fcPJ«0>:£3n; l T O «SJ3£fc 
£•^0. 8 nm<D&£1SitilZ-&tz. 
[0 117] cOiSSJSlcx^i/^W^SilTr^'J* 
-7P*-h05->-h«3:}#«ffi$tS«L. HfcLfc&l- 

[0 118] 48i±£«£f&*Lfc(fe. #3M*)S 2 
/uSSE (ifi£3 x i o~* mo I / l ) ic&SU £«B 

gl*fcJ:-?-1 . 2x10''mol/ltfcofc. 
[0 11 9] O nm(Da&* N £#Sftfi«££. 



[0 12 0] 3l£8£SftS,«&Aft* N ^3'^t'^'^ 
0. 3M, 3 03SIO. 0 4M©T-fe H— MJ;U-58A?L 

[0121] fe3RttBS»*PaS*©ptS9!Llft»^*^-b 
y >7>^aftl*H3te*«^X1 OOmW/cm'©3 
Lfefcca. J3«fc*4. 2%ffcofc. RST 

[0 1 2 2] 

[0®<©fSsm<FSi^] 

[E 1 1 *«B^©femisffiM*ias5fero-^i«^^« 

[E2] **^0)fe3giaffiS!*PaSjfe<DS5t^«>- 
[03] ^B^wfeiSlSSSJAPgS^^lSKUfcat* 

[»#<0BU«]. 
i -3Cl#3£«i 

3-S55W2IIB 
4 

1 O - «|5)£ffi 
1 1 -ttttttfi 



[01 1 




^///////;////////'/////\\ , , 
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»^iil»ii|i«rfr^E/Mpim2:»ri tfc 



**^JIISftJII«rti^(Z/MS3m2:Bri «i& 
5F051 AA14 

5H032 AA06 AS16 BB05 BB06 BB10 
CC11 CC17 EE04 EE10 EE16 
HH02 



